Endemic arthropods were used to evaluate the conservation value of the 16 Natural Forest Reserves (NFRs) of the Azores (Macaronesia). For each of the 280 known Azorean endemic species of arthropods, a rarity index was calculated, using distribution and abundance data obtained from the literature. In addition, several scoring indices were used to rank the 16 NFRs. Frequency distributions of the rarity index indicated that there was a tendency for a greater proportion of the commonest species being represented in the NFRs in contrast with a lower representation of the rarest species. About 60% of the endemic arthropod species that were recorded from the NFRs are 'single NFR endemics', that is, are known from only one of the 16 NFRs. Species richness was considered to be a very good surrogate measure of the conservation value of the 16 NFRs under study. The fact that the six highest ranked NFRs (using a composite multi-criteria index) are located in different islands has some important conservation management implications; to preserve a large proportion of the Azorean arthropod biodiversity there is a need to protect sites in all islands. If the five highest ranked NFRs are correctly managed in terms of conservation, then at least 80% of the endemic arthropods known from the NFRs could be protected. Most of the tested taxa (AcariOribatei; Lepidoptera; Diptera; Coleoptera) are good surrogates of the overall total set of species present in the 16 NFRs when using a species richness index.
Introduction
This study focuses on the Natural Forest Reserves (NFRs) of the Azores, created under the Portuguese law n
• 27/88/A. This legislation established 16 protected natural areas distributed over seven islands (see Methods) . There are few large undisturbed areas of native forest in the Azorean islands. The 16 NFRs include a great proportion of this important habitat and constitute a good sample of the available fragments of the original primitive 'Laurissilva'. * Both of these authors have contributed equally to this paper.
There is a wide variety of techniques which can be used to quantify the relative conservation value of natural areas (e.g., Spellerberg 1992; Collinson et al. 1995; Turpie 1995; Arita et al. 1997; Fox et al. 1997; Freitag et al. 1997; Kerr 1997; Kirchhofer 1997; Panzer & Schwartz 1998; Troumbis & Dimitrakopoulos 1998) . The selection of methods depends largely on the goals and parameters of any given study (Turpie 1995) . In the present case, we were interested in the biodiversity of the Azorean endemic arthropod species and their conservation status.
There are few studies which have attempted to assess the conservation status of arthropods in the Macaronesian islands (e.g., Meyer 1995; Geisthardt 1996; Lecoq 1996; Schmidt & Geisthardt 1996) . The diversity and complexity of the arthropod fauna of the Azores is still incompletely known, It is clear from the available literature (see the comprehensive list of Borges & Vieira 1994 ) that some groups are better studied than others. It is, however, unclear if the relative proportion of available publications for each arthropod order reflects its relative species richness. There can be little doubt, for example, that some groups are poorly known because of their small size, taxonomic difficulties (e.g., Acari, Collembola, Diptera, Hymenoptera) or difficulties in sampling (e.g., cave and soil animals).
It seemed clear to the authors that significant progress in the study of the Azorean arthropod fauna had to start with a comprehensive revision of data on the distribution and abundance of the known species. In the present study, we have concentrated only on the Azorean endemic species, because endemic species have been widely used as indicators of the conservation value of natural habitats.
Importantly, the rarity status of each endemic Azorean arthropod species is in general unknown. There are several ways of giving a score of rarity to a species, either using algorithms (e.g., Freitag et al. 1997; Kirchhofer 1997) or applying a Rabinowitz-type rarity classification (e.g., Daniels et al. 1991; Kattan 1992; McIntyre 1992; Goerck 1997) . Alternatively, the assignment of rare species could be made on the basis of abundance and/or range size as summarized in Gaston (1994) .
Therefore, the aims of the present study are: (1) to compile an inventory of known Azorean endemic arthropod species; (2) to assign a rarity score to each endemic arthropod species; (3) and to rank each NFR in terms of its conservation value (using a range of techniques).
The authors are aware that precise data on the abundance and distribution estimates are not currently available for all the endemic arthropods from the Azores. Therefore, the results and conclusions here presented could be severely biased by variation in recording effort and, as such, should be considered as preliminary.
Methods

The sites
The 16 NFRs are listed with their associated code numbers in Table 1 and their locations within the seven islands concerned are shown in Figure 1 . In S. Maria island there is no NFR yet, but there is a proposal to include a small fragment of native forest at the top of Pico Alto.
The NFRs differ greatly in their areas (see Table 1 ) and habitats within them. On the island of Faial, 'Vulcão dos Capelinhos' (NFR 121) is a recent volcano (a historical eruption from 1957-58) made up of mainly lavicolous habitat. Caldeira da Graciosa (NFR 125) at the island Graciosa, is a volcanic caldera without any native vegetation, and covered with exotic forests and pasture. The three NFRs from S. Jorge (NFR 128, 129 and 130) are natural grassland fenced against grazing. All the other NFRs are dominated by the indigenous forest known as 'Laurissilva'. Semi-natural grassland (NFRs 122, 124, 126, 127, 132, 133, 134 and 135) and exotic forests (NFRs 133, 134 and 135) also occur in some of the NFRs.
Arthropod data
Data on the occurrence and abundance of each endemic species were obtained from a literature survey of all the known published entomological works dealing with Azorean arthropods. The recent entomological bibliography for the Azores of Borges and Vieira (1994) was especially useful. In addition, more recent works were obtained from bibliographical databases. For the Coleoptera and Araneae, unpublished data from one of the authors (P. Borges) was also used. Available information was collated in a database specially created in FILE MAKER 4.0. 
The database
For each potential taxon, information was obtained about distribution in the nine Azorean islands, and number of records in each case. A record includes the locality, date, number of specimens collected and the host and/or habitat. In some cases, this information was incomplete. Where no information was available on the number of specimens sampled, it was assumed that only one specimen was collected. In cases where an author refers to 'lots of specimens', that information was included as such.
A total of 280 species, subspecies and varieties (varieties only in Diptera) were included in the database. For simplification, all 280 taxa will hereafter be referred to as species. This list was confined to those species endemic to the Azores. The wider Macaronesian endemics were not considered, because (by definition) they have a broader distribution, and are therefore less rare in terms of range size. For each species we calculated the following preliminary raw indices: number of known specimens, number of records, number of localities, number of islands, number of groups of islands and number of NFRs.
Species scores
To obtain a score of rarity for each arthropod species an index based on the rarity index (RI) of Kirchhofer (1997) was used. As the data available for the Azorean arthropods are different in type and quality to the data used by Kirchhofer (1997) , his index was adapted, to generate the following function:
-Number of localities where a species was found; TL o -Total number of different localities for a particular order of arthropods; A -Abundance score for a species given on a logarithmic scale as: 0 (only one specimen is known, the holotype), 1 (two to 10 specimens known), 2 (11 to 100 specimens known), 3 (101 to 1000 specimens known), 4 (more than 1000 specimens or 'many'); I -Number of islands (out of the available nine) where a species occurs; GI -Number of island groups (e.g., Western, Central and Eastern) where a species occurs; NFR -Number of Natural Forest Reserves (out of the available 16) where a species occurs. Kirchhofer (1997) defined 'extinct species' as those that were sampled in the last century but not recorded during the last 20-50 years. In what refers to the present data a slightly different concept was followed, i.e., 'a taxon not recorded during the last 50 years and historically associated with a site presently without native habitats.'
NFR scoring techniques
In order to rank the 16 NFRs, the following indices were applied:
Diversity
Species richness (S)
S -the total number of species in a NFR. This gives greater value to the NFRs with more species. 2. Relative species richness (Srel.)
Srel. = S/SI
S -the total number of species in a NFR. SI -the number of species known on the island of the NFR. This index gives greater value to those NFRs which contain a large proportion of the species known from its island. 3. Higher taxonomic diversity: Shannon's index (H )
where pi is the proportion that the ith higher taxon (e.g., Coleoptera, Lepidoptera) contributes to the total number of species. This index gives greater value to a NFR with a large number of equally species rich orders (or classes), and lower value to a NFR dominated by species of a few higher taxa. 4. Higher taxonomic evenness (E)
H -Shannon's index (as defined above). O -number of higher taxa (e.g., classes, orders). Rarity 1. Mean rarity index (MRI) (Kirchhofer 1997) 
RIi -the rarity index for the ith species. S -number of species. That is, the NFRs with the lowest MRI have the rarest endemic arthropod species assemblage. This index is equivalent to the SRI (species rarity index) of Collinson et al. (1995) . In order to ensure that the index increases with increasing rarity the reciprocal form of the measure was adopted (1/MRI). 2. Hotspot species (Srare) To obtain a list of the rarest species, we ranked the 116 species present in the NFR in terms of their RI, and selected the 25% (29 species) with the lowest RI (see Gaston 1994) .
To obtain an index for each NFR, the number of those 29 species present in each NFR were counted. This is equivalent to designating hotspots of richness (e.g., Prendergast et al. 1993) , but gives greater weight to the rarest species (Williams 1998 
RIi -the RI for the ith species. S -number of species. This index gives greater value to the NFRs with more species and/or rare species. 4. Conservation value index (CVI) (adapted from Arita et al. 1996) CVI = 1/RIi S RIi -the RI for the ith species. S -number of species. This index gives greater value to the NFR with more rare species (relative to the total number of species).
Multiple-criteria index 1. Importance value (IV) (adapted from Fox et al. 1997 )
Snfr -number of species in a NFR. Smax -maximum number of species found in a NFR.
H nfr -Shannon's index of higher taxonomic diversity for a NFR. H max -maximum higher taxonomic H obtained for a NFR. 1/MRInfr -reciprocal of the MRI for a NFR. 1/MRImax -maximum reciprocal of the MRI for a NFR. FQInfr -faunistic quality index for a NFR. FQImax -maximum FQI obtained for a NFR. CVInfr -conservation value index for a NFR. CVImax -maximum CVI obtained for a NFR.
This composite index has a maximum value of 1.
Statistical analysis
For contingency table analysis, the G-test was chosen, as the most reliable means of analysing frequency data (Crawley 1993) .
Multiple regressions were performed using Excel 5.0 to obtain the minimal adequate model explaining the greatest variation. A maximal model was fitted, including all the available independent (= explanatory) variables. Model simplification was achieved by deleting non-significant terms from the model, until none could be removed without causing an increase in deviance with p < 0.05. The dependent (= response) vari- ables were consistently logarithmically transformed in order to equalize variance and improve normality of errors. Transformation (logarithmic or square root) of the explanatory variables was used where necessary to improve normality of errors.
To adjust for multiple comparisons, we used a Bonferroni correction applied to each ANODEV table. A conservative correction was used, setting the significance level at 0.05/K (K = number of probabilities).
Results
The species
A total of 280 species of endemic Azorean arthropods were identified from the literature survey (see Borges et al. in prep.) . Published faunal lists at order level are few, and some need urgent revision. Recent examples of published faunal lists are the works of Baz (1989) for the Psocoptera, Borges (1990) for the Coleoptera, Wunderlich (1991) for the Araneae, Eason and Ashmole (1992) for the Chilopoda-Lithobiomorpha, Gama (1992) for the Collembola, Sousa and Sakai (1997) for the Dermaptera and Vieira (1998) for the Lepidoptera.
The discovery curve presented in Figure 2 illustrates the considerable time taken to acquire this knowledge, as measured by the number of published descriptions of endemic species. By 1950, only 45% of the species list had been recorded; and in 1980, only 63% of the species had been described. To reach 90%, the descriptions published between 1990 and 1995 need to be included.
The distribution of endemic species by island is shown in Figure 3 . S. Miguel, Terceira and Pico have the higher numbers of recorded endemic arthropod species. The most speciose groups are the Coleoptera (64 spp.), Diptera (62 spp.), Acari (Oribatidae) (43 spp.), Lepidoptera (34 spp.) and Araneae (21 spp.).
The number of known Azorean endemic plant species (about 50 species; 17% of the indigenous flora) (Hansen, 1988 ) is a poor surrogate for the number of endemic arthropods in the nine Azorean islands (y = 18.92 + 1.77x; r 2 = 0.30; p = 0.122). For the 280 endemic arthropod species, a ranked list of the 25% most rare species (in terms of RI) is presented in Table 2 . The 68 species listed comprise 37% Coleoptera and 24% Diptera. From the pool of 280 species, 50% of the Diplopoda, 39% of the Coleoptera, 33% of the Pseudoscorpiones and 29% of the Hymenoptera are represented. The Lepidoptera (18%), Araneae (10%) and Homoptera (8%) are poorly represented.
The assemblage of rare species presented in Table 2 is not a linear sample of the available endemic species within each class or order. In fact, the relationship is curved (see Figure 4 ) and is well explained by the equation log y = 0.03 + 0.021 log x + 0.37 log x 2 (r 2 = 0.93; p < 0.0001).
A total of 13 species were selected as potentially extinct (Table 3) . Eight species are beetles (Coleoptera), four are moths (Lepidoptera) and one is a fly (Diptera). The island with most potentially extinct species is S. Miguel (five species).
The Natural Forest Reserves (NFRs)
Patterns in species composition and richness A total of 116 endemic arthropod species were recorded from at least one NFR (listed in Appendix I). Only three of those species are included in the 25% most rare species across the nine islands of the Azores (see Table 2 ). The frequency distribution of the RI for the 280 pool of available endemic arthropods and for the 116 species present in the NFR is different (G = 39.55; d.f. = 6; p < 0.0001) (see Figure 5) . The distribution of all endemic species is right-skewed (i.e., greater proportion of rare species) but the endemic species found in the NFRs follow a Gaussian curve, that is, a tendency for a greater representation of the intermediate classes of rarity. Only 20% of the species with RI less than 4 are represented in the NFRs.
Most of the 116 species (about 59%) are known from only one NFR and only 6% of the species occur in at least four NFRs (Figure 6 ). The number of species present in each NFR is not a linear sample of the pool of species available in the island where each RFN is located (F 1,14 = 0.04, p > 0.05). However, the number of the rarest species (the 25% of species with the lowest RI, obtained by ranking the 116 species in the NFRs) (Figure 7) .
Ranking of the NFRs Diversity
Four measures of diversity were applied to the data and gave quite different results. The two NFRs with the greatest endemic species richness (NFR-135 Terceira, with 41 species; NFR-127 Flores, with 35 species) (Table 4) , were not ranked in the same order or position by three other diversity measures (see Table 4 ). In fact, the NFR from Flores was ranked first in terms of relative species richness, and NFR-125 (ranked 5th in terms of number of species) was second to it. The relative species richness index gives greater value to a NFR that has a greater proportion of the species available in its island. The first seven NFRs are from different islands.
In terms of higher taxonomic diversity NFR-135 remains pre-eminent, but NFR-127 from Flores is only the 5th (Table 4) . This is a consequence of that NFRs being dominated by four classes or orders out of six. In terms of higher taxonomic diversity, two NFRs poorly ranked according to number of species score highly: the 'Cabeço do Fogo' from Faial and 'Caldeira da Graciosa' from Graciosa. Neither of these NFRs are dominated by any higher taxa (class or order) and consequently also scored highly in terms of higher taxonomic evenness (Table 4) . Remarkable is the fact that the four NFRs ranked first in terms of species richness are poorly ranked in terms of higher taxonomic evenness (see Table 4 ).
Rarity
The rarity score for each species (RI) was used as the starting point to assess the conservation value of each NFR ( Table 4 ). The NFR with the highest reciprocal MRI has the rarest endemic arthropod species assemblage (NFR-135, followed by 126). It is notable that the three NFR from Pico are in the first six priority sites in terms of MRI (see Table 4 ).
The first six NFRs in terms of presence of hotspot species (25% cut-off point in the RI) (Table 4) were the same as those identified by species richness ranking with the exception of NFR-124 ('Caveiro', Pico). This conforms with the relationship shown in Figure 7 by which the number of hotspot species is a linear sample of the total species present in each NFR.
The ranking obtained for the NFRs using the FQI (Table 4) also followed the pattern obtained using species richness. This is a consequence of the FQI being weighted towards sites with more species.
The conservation value index (CVI) gives more weight to the presence of rare species, and the ranking of NFRs thus obtained has great potential value for setting conservation priorities (see Table 4 ). NFR-134 (Terceira) and NFR-124 (Pico), in spite of having few species, were ranked 2nd and 3rd respectively.
Multiple-criteria assessment of conservation value
In this study, we used an importance index that includes two of the previously used diversity indices, plus three of the rarity indices. The ranking of NFRs based on this multi-criteria index is presented in the last column of Table 4 . Interestingly, the first four NFRs are the same (and in the same sequence) as those obtained by using the species richness index (first column of Table 4 ). Indeed, the first eight NFRs are the same as those obtained with the species richness index, although the 5th to 8th are not in the same sequence. In those first four NFRs, there are 78% (90 species) of the 116 endemic arthropod species recorded from the NFRs ( Table 5 ). The first six NFRs, all occur in different islands, and the three NFRs from S. Jorge were all ranked together in a low priority position.
Indicator species
The MRI for the 16 NFRs using all taxa was not significantly positively correlated with the MRI for the 16 NFRs obtained with only the species of Lepidoptera, Acari-Oribatidae, Diptera, Coleoptera and Araneae (Table 6 ). The species richness for the 16 NFR using all taxa was significantly positively correlated with the species richness for the 16 NFRs obtained with only the species of Acari-Oribatidae, Lepidoptera, Diptera and Coleoptera (Table 7 ). The following is the minimal adequate model (parameters ± 1 SE): log SRtotal = 0.091 (±0.109) + 0.52 (±0.09) log(SR Acari + 1) + 0.78 (±0.16) log SR Lepidoptera + 0.44 (±0.13) log(SR Diptera + 1) + 0.35 (±0.15) log(SR Coleoptera + 1) (r 2 = 0.92; p < 0.0001). Table 5 . Accumulated number of species of endemic arthropods in the NFRs using the ranking obtained in Table 4 with the species richness index. 
Discussion
Arthropods, and insects in particular, are considered as important potential tools in biodiversity assessments of natural areas (Howarth & Ramsay 1991; Samways 1993) . As in most terrestrial habitats all over the world, arthropods are the most diverse animal group in the Azorean native habitats. Although this analysis was largely confined to a literature survey of incomplete records of the endemic arthropods, a total of 280 endemic species and subspecies were listed, which is almost six times the number of extant endemic vascular plants (see Hansen 1988) . Furthermore, there was no evidence that most of the Azorean endemic arthropod species have been found and described; the results suggest that a species-discovery asymptote is far from being obtained (see Figure 2 ). This poses some difficulties for the reliability of the analysis, compounded by the facts that some islands have been more frequently visited than others (Borges 1992) , and that some NFRs differ from others in accessibility. In addition, the relative species richness of several orders studied here suggests that some groups have been particularly poorly studied (e.g., Diplopoda, Thysanoptera, Heteroptera, Homoptera and Hymenoptera). Some preliminary standardized field work recently performed in S. Maria and Terceira also showed that some undescribed species of spiders occur in the canopies of Azorean endemic trees (Borges and Vitorino in prep.) . Moreover, the same type of survey in the same habitat revealed that some new taxa of whiteflies (Homoptera, Aleyrodidae) occur in the Graminhais NFR at S. Miguel (Polaszek, pers. comm.).
Moreover, there are taxonomic problems associated with some taxa; notably the Diptera, where only some of the varieties created by Frey (1945) were revised. There is also a need to confirm the subspecific status of the Cixius spp. (Homoptera, Cixiidae) and Hipparchia spp. (Lepidoptera). In other situations, species described in the last century or early in this century urgently need to be revised (e.g., the endemic Elateridae, Coleoptera). Given these caveats, most of the following discussion should be considered as tentative.
One of the most interesting results obtained here was that some arthropod orders have a higher proportion of rare species than predicted by a proportional sampling model. Rare Lepidoptera, Araneae and Homoptera are poorly represented relative to Diplopoda, Coleoptera, Pseudoscorpiones and Hymenoptera, which contain a high proportion of rarities in their pool of species. This result is also striking given that the Homoptera and Lepidoptera are phytophagous taxa, and could, therefore, be more prone to extinction through habitat destruction. The extant species are those that have survived human colonization of the islands, and are well adapted to the current distribution and area of natural habitats. Thus, the most vulnerable Lepidoptera, Araneae and Homoptera are probably already extinct.
The 13 extinct species identified by this study were not originally collected from sites in any of the current 16 NFRs. However, as some of the exact localities for these species were not recorded, it is possible that some were collected in remnants of native forest now within the NFRs.
The frequency distributions of the RI showed a tendency for a greater proportion of common than rare species to be represented in the NFRs. This may be explained by (a) an artefact of sampling, that is, rare species may occur in the NFRs but were not recorded as a consequence of their rarity, whereas common species were more easily found and recorded, or (b) the rarest species occur only in other localities and could not be protected using the NFR scheme. This type of result was obtained by Prendergast et al. (1993) for the U.K., Howard et al. (1997) for Uganda and Troumbis and Dimitrakopoulos (1998) for Greece, where many rare species do not occur in the most species-rich areas ('hotspots').
But, where are the rarest endemic arthropod species in the Azores? A survey in the database looking for the location of the 25% rarest species (Table 2) showed that three species are in the NFRs, 10 species were located in other types of protected areas, 17 species were either considered extinct (see Table 3 ) or their localities are unknown, eight species occur in caves located in unprotected areas, two species are lavicolous, three species are known from unprotected fragments of native forest, and the final 29 species were found only in manmade habitats. Therefore, 13 species (18%) were found in protected areas and 29 are threatened (41%). The species found in the man-made habitats are eventually able to survive in alternative habitats, but as most of them were recorded infrequently, they may also be at risk if they were in those places only as vagrant species, these few individuals representing the only survivors of habitat destruction.
About 60% of the endemic arthropod species that were recorded from the NFRs are 'single NFR endemics', that is, are known from only one of the 16 NFRs. This is not a consequence of the species being restricted to one island. In fact, 41 of the 68 species found in only one NFR occur in two or more islands. Therefore, the concentration of conservation management funds in few NFRs will provide protection for only a small fraction of the endemic arthropod fauna.
The four measures of diversity used to rank the 16 NFRs in terms of priority gave very different results. The ranking of NFRs obtained with the simple measures of species richness and relative species richness is of great conservation management value, since it is important to protect sites with more species (Bibby 1998) . However, if the criterion is to preserve the sites with a more equal distribution of species per class and/or order, then the rank obtained with the higher taxonomic diversity index should be used.
There is some danger in considering diversity indices alone as conservation criteria for sites (Turpie 1995) . In fact, the two priority NFRs in terms of higher taxonomic evenness (NFR-124 and 134) have only two (NFR-124) or three (NFR-134) rare endemic arthropod species and are poorly ranked in terms of presence of rare species.
The MRI is of great value because it is based on a diverse set of information for each species, including abundance and distribution at local and regional scales. The NFR-126 from Flores (with five species), NFR-124 from Pico (with five species), and NFR-132 from S. Miguel (with 10 species), in spite of not being particularly rich in species overall, are of high conservation value as a consequence of having an assemblage of rare endemic arthropod species. Remarkable is the persistence of the NFR-135 (Terceira) as the top NFR in terms of species richness and mean rarity score. On the other hand, one of the NFR ranked most highly in terms of taxonomic evenness (NFR-134) contains mostly common species and was poorly ranked in terms of MRI.
Of the NFRs highlighted for their MRI, of particular interest are the three sites from Pico, ranked 3rd, 5th and 6th. It seems that these three NFR are indispensable in the protection of a diverse assemblage of rare endemic arthropod species.
The final ranking obtained for the 16 NFRs was obtained using a composite multi-criteria index. Although a complex index may yield complex results, hindering interpretation (Spellerberg 1992; Turpie 1995) , the ranking obtained here reproduced almost perfectly that obtained with the simple species richness index. One possible conclusion is that species richness is a very good surrogate of the conservation value of the 16 NFRs under study.
The fact that the first six NFRs are located on different islands has some important conservation management implications, that is, to preserve a large proportion of the Azorean arthropod biodiversity there is a need to protect sites on all islands. This makes sense, since there is a high proportion of island endemics. As shown in Table 5 , if the first five RFNs are correctly managed in terms of conservation, then at least 80% of the endemic arthropods known from the RFNs could be protected.
The poor ranking of the sites from S. Jorge could be a consequence of the absence of native forest in the NFR of this island. The three NFRs are mainly composed of semi-natural grassland with no forest.
The investigation of the surrogacy power of the most diverse orders showed that, when using the species rarity index, none of the orders could be used to explain the overall pattern obtained with all 116 species occurring in the NFRs. This implies that, if using only some taxa, different sets of rankings for the 16 NFRs would be obtained.
However, the present results showed that most of the taxa studied (Acari-Oribatei; Lepidoptera; Diptera; Coleoptera) are good surrogates of the overall total set of species present in the 16 NFRs, when using the species richness index (contrary to results obtained by others, e.g. Kerr 1997 ). This implies that, if using a simple but informative diversity index, we may rank the Azorean NFRs in a similar way using only some of the arthropod taxa. The same type of result was obtained by Gaston (1996) and Carroll and Pearson (1998) . This is an important result because in the next two years the authors aim to confirm the conservation importance of these 16 NFRs sites, performing a standardized sampling program directed to only some of the orders. It is hoped, then, to cover at least 53% of the listed 280 arthropod endemic species with the field sampling protocol.
Conclusions
The fact that most of the rarest endemic arthropod species are poorly represented in the NFRs may be considered of great concern. In fact, more reserves should be included in the same and/or other islands (e.g. S. Maria). In addition, a great effort should be made to survey all the NFRs with standardized methods to confirm the actual distribution and abundance of this assemblage of species.
However, even a common endemic arthropod species already belongs to the most important fraction of the Azorean arthropod fauna, which also includes native and introduced species. In addition, a better survey of the fauna of each NFR will surely reveal that they all constitute 'hotspot' and conservation priority sites in terms of species richness, higher taxonomic diversity and rarity. Since there is clearly at least one NFR per island of great importance, meaningful conservation management efforts should be applied to each island, in order to protect a maximum proportion of the endemic arthropod taxa. Therefore, we agree with Kerr (1997) , that for invertebrates there is the need to preserve several small patches to protect rare, poorly known taxa.
However, if a ranking of NFRs is required, we strongly suggest a prioritization of sites, using the endemic arthropods, based on at least a diversity index (e.g. species richness) and a rarity index (see Ceballos et al. 1998) . Therefore, the ranking of the 16 NFRs obtained with the importance value (IV) (last column of Table 4 ) might be appropriate. The 'Laurissilva' from the Azores is the habitat where a great proportion of the endemic arthropods occur. Protecting this vegetation type within the NFR scheme will be of particular relevance to the maintenance of the arthropod biodiversity of the archipelago. 
